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increasingly instrument-intensive. As instruments become more sophisticated and costly, the costs of maintenance and operations increase as well.  In addition, technical support personnel must be more highly trained and skillful to be able to operate the equipment and keep it in good repair.
An appreciable part of the cost of academic research is accounted for by changes in working spaces and construction required to house equipment and research staff. The Association of American Universities notes11 that laboratory renovation is needed with "considerable and increasing frequency." Construction problems include "buildings constructed for an earlier age, which are difficult and costly to repair and modernize. Some are wholly inappropriate settings for modern instruments that require specialized environments to operate effectively. . . . Shortages of support facilities, including animal care rooms and greenhouses, are pressing problems as well."
The impact of rising costs and aging and obsolete equipment and facilities is intensified by declines in federal funding. The proportion of NIH research project support allocated to permanent laboratory equipment declined from 11.7 percent in 1966 to 5.7 percent in 1974.12 At NSF, the proportion fell from 11.2 percent in 1966 to an average of 7.1 percent during the period 1969-1976. These declines occurred in a period when project grant support, in real terms, was essentially level. The declines are important in light of academic reliance on federal support.  In fiscal 1980, colleges and universities spent between $350 and $400 million on separately budgeted research equipment; the government supplied two-thirds of the funds.20  Federal funding of academic R&D plant has been declining as well. The total in fiscal 1981, in real terms, came to less than one-third of the amount in 1960 and less than one-tenth of the amount in 1966, the peak year.9
An example of instrument-related erosion of research effectiveness can be seen in an NSF panel's evaluation21 of nuclear research associated with university accelerators. The panel concluded that three laboratories deserved favored treatment because of their productivity and promise. These three were investing more than 20 percent of their budgets in instrumentation; the percentage for the laboratories not chosen was about 10 percent..
